Abstract .Vitellogenin was protein hormone where controlled gonad development in fish. Expression of this gene regulated from the external and internal factor.Photoperiods are the external factor that regulated endocrine gland activities in gonadal development, gametogenesis and reproductive cycles. Aim of the research to find out the effect of photoperiod on gouramy reproductive performance by manipulating photoperiod. Design experimental with three photoperiod treatments, namely 14L: 10D (control), 8L: 16D (short photoperiods) and 18L: 6D (long photoperiods). Four aquaria consisting of nine fishes each were served as replicates. Fishes were kept under these photoperiods for 8 weeks. The observed variable was the liver activities. Liver activity was evaluated by measuring gene expression of Vitellogenin. The normalized data were subjected to ANOVA followed by Tukey's multiple-comparison tests. The length of Vitellogenin cDNA was 1136 bp. The vitellogenin precursors encoded cDNA consisted of 378 amino acids. The average of vitellogenin gene in each experimental group significantly increased according to longer photoperiods (P<0.05). These results indicated that photoperiods had a stimulatory effect in improving gouramy reproductive performance
Introduction
Vitellogenin (Vg) is the precursor of vitellin (Vn), the major egg yolk protein of oviparous animals. The vg gene is generally expressed in a female-specific manner. In vertebrates, Vg is synthesized in the liver, secreted into blood, and accumulated in growing oocytes in the ovaries (3) . The synthesis of Vg is induced by estrogens in females and is inducible in immature females by a synthetic estrogen, estradiol-17β (E 2 ). In fishes, Vgs are produced only in females, not in males due to the absence of endogenous estrogen; however, males begin synthesizing Vgs when they are exposed to exogenous estrogens (29) . The expression of vitellogenin gene in fish regulated from environmental factor like photoperiods.
Photoperiod was external factor that controlled fish reproduction. In many study found that photoperiods in primary environmental factor that regulated pituitary activities via E3S Web of Conferences 47, 02001 (2018) https://doi.org/10.1051/e3sconf/20184702001 SCiFiMaS 2018 melatonin (5, 7, 16) . Study for the effect of photoperiods timing of spawning in many fish species as European sea bass, Dicentrarchus labrax (17) , Atlantic cod, Gadus morhua L (19) , dan Chinook salmon, Oncorhynchus tshawytscha (6) . The majority of studies were conducted on temperate-zone fishes in which photoperiod strictly differ between seasons. Studies on influence of photoperiod on tropical fishes are still limited. We had already research with hard-lipped barb (Osteochilus hasselti C.V) tropical fishes. We found that manipulations with longer photoperiods 18L:6D (18 hour light and 6 hour dark) were significantly decreased melatonin level and increased gene expression cGnRH-II and also incread the vitelogenin gene (Prayogo et al., 2012; Prayogo et al., 2017) . Conduct in that study in this research, we wants to evaluated another economically tropical fish like gouramy (Osphronemous Gouramy) in Indonesia. This research was to examined that long photoperiods will increasing gene expression of vitellogenin altered ovarium development in gouramy.
Gouramy (Osphronemusgourami) is one of the local freshwater fish species with very potential for propagation by fish farmers, especially in the area around Banyumas District, Central Java, Indonesia. Gourami have high economic value, easily cultivated, and favored by consumers in Indonesia. Many studies were conduct for increasing and mantain fish production in Indonesia (Prayogo et al 2012; Prayogo et al 2016a; Prayogo et al 2016b) . Osphronemous Gouramy is a synchronous batch spawner fish (Prayogo et al., 2011) capable of spawning several time during the peak of the spawning period. Osphronemous Gouramy has been adapted to a photoperiod of 12L: 12D to 14L:10D. The present study was examined the effect of different photoperiods on gene expression vitellogenin of the Gouramy. We also identified of vitellogenin genes in the gourami for the first time. This study will inform photoperiods effect to increasing gouramy reproduction.
Material and Methods

Treatment and sampling of fish
In this research we used144 sexually female hard-lipped barb weighing of 100 g in average and maintained inResearch Laboratory of Fisheries and Marine, Jenderal Soedirman University. The female'sgourami was divided into 3 groups photoperiods treatment. Each group consisted of 4 aquaria with 9 fish/50 L water.
In this study, three types of photoperiods namely 6L: 18D, 12L:12D and 18L:6D have been tested toward vitelogenin gene expression. The aquaria were covered with lightproof black polybag. The light source provided from 25-Watt (Phillips) bulb regulated by automatic timers 24 hours cycles which were placed at the top of each aquarium. In photoperiod of 14L: 10D, light was turned on since 06.00 am until 08.00 pm and in 8L:16D light was turned on since 06.00 am until 02.00 pm and in 18L:6D light was turned on since 06.00 am until 12.00 pm local time.
The fish were reared photoperiods treatment for four months.During the research, fish were fed on commercial pellet (protein 37% and fat 10%) as much as 3% of total body weight daily. The water was siphoned regularly to maintain water quality. The water temperature, dissolved oxygen, pH and carbon dioxide were monitored every month. Every sampling time,thepituitary was collected from 3 fish of each group and was snap-freeze on liquid nitrogen for vitelogenin expression study. The expression of vitelogenin geneswas evaluated using Real Time PCR applying primers derived from vitelogenin genes. Real Time PCRwas conducted at the Research Laboratory Jenderal Soedirman University. (2018) https://doi.org/10.1051/e3sconf/20184702001 SCiFiMaS 2018
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mRNA Isolation and DNAse Treatment
Total mRNA was extracted from whole liver using blue Sepasol R-RNA super-1 reagent, based on Ethanol-phenol-chloroform extraction method. The integrity of the RNA was verified in a denaturing agarose gel, stained with ethidium bromide. The RNA samples were treatment with DNAse free RNAse (Takara). The quality and concentrations of total RNA were determined by agarose gel electrophoresis and optical density reading at 260 and 280 nm (Figure 1 ), the RNA were aliquoted in batches and frozen at -70°C.
RT-PCR
Total mRNA samples (1μl) were reverse transcript using cDNA synthesis kit (PrimeScriptTM Reverse Transcriptase, Takara Bio.Inc) using Random 6mers (sequence pd (N)6, 50μM) primers and prime script R-tase with manufacture instruction.
cDNA Amplification
The Degenerated primer pairs, vitelogenin gene were designed from cDNA cyprinidae like cyprinus carpio and carrasius auratus.
The forward primer was 5-CGTGGATCHYTGMARTACGAGTT-3 and reverse was 5-ATGGTGGCRTCATTGAT-3. All sequence was aligned with multalin to identify the conserve region in ORF (Open Reading Frame) region. The primers to amplify the vitelogenin gene were designed using primer 3 software.
Thirty five cycles of PCR for hard lipped barb vitelogenin were carried out using a thermal cycler (Robocycler, Stratagene) according to the following cycle, 95°C for 2 min, 35 cycles to 95°C for 30 s, 55°C for 30 s, 72°C for 60 s, followed by a 5 min extension at 72°C . After amplification, the PCR products was electrophoretic ally separated on a 1.5% agarose gel and stained with ethidium bromide.
Cloning and Sequencing of PCR Products.
PCR products amplified from cDNA were separated by agarose gel electrophoresis, and the incised gels were purified using the DNA gel extraction procedure. The desired DNA fragments from mRNA vitelogenin were sub cloned into T vector (10 ng) (Takara) and ligated with T4 ligase. The plasmid were transfected into E. coli and were spread into LB medium. The recombinant positive colonies were screened using ampicilin. Positive colonies were treated with mini scale plasmid preparation for sequencing. DNA sequences of these fragments were determined using the Big Dye version 3.1 sequencing method with specific primers (Table 1 ). The data were automatically collected on the ABI PRISM 3100 Genetic Analyzer (PE Applied Bio-systems).
Sequence analysis
The cDNA sequences for vitelogenin gene were checked using BLASTN searches (http://www.ncbi.nlm.nih.gov/ BLAST/) were performed with default settings on the complete, non redundant GenBank database nucleotide sequences.
Phylogenetic analysis
For phylogenetic analyses, gourammy cDNA vitelogenin genes were compared to
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cDNA vitelogenin sequences from ten fish species. All sequences were retrieved from NCBI GenBank. The relationship between gourammyvitelogenin and other teleost vitelogenin was generated with CLUSTAL W with scoring method percent and the unrooted tree was generated using Treeview version 1.5.2.
Quantitative Real Time Analysis
The primers were designed based on vitelogenin(submit number: 1995561), using the Primer 3.0 software. For the actin used from gouramy actin, used as endogenous control, was amplified by the following primers-actin forward 5-GAGCTATGAGCTCCCTGACGG-3, actin reverse 5-AAACGCTCATTGCCAATGGT-3-and were used to normalize variations in RNA. After optimization, PCR reactions were performed in a 10 μl volume containing 2 μl cDNA, 5 μl SYBR mix (Applied Biosystem), 0.3 μl forward primer, 0.3 μl reverse primer and 2.4 μl DDW using the following condition: 95°C for 45 s, (45 cycles of 95°C for 15 s and 60°C for 1min), then95°Cfor15s, 60°Cfor15sand95°Cfor15s. The results were analyzed using the standard curve mode, according to the manufacturer's recommendations (Applied Biosystems).
RESULTS
Identification of vitelogenin genes in gourammy
The vitelogenin genes of the gourammy were successfully amplified from cDNA. The agarose gel electrophoresis of the cDNA vitelogenin showed a specific band, approximately 360 bp (submit number:1995561). The corresponding cDNA sequences were called Vitelogenin. The cDNA sequences were check with BLAST and we found there wasnt 100% identity with another vitelogenin gene. The nucleotide sequence identity of vitelogeninmRNA was 82% with mud crap(cirrhinus moliterella, GU324313.1), 81 % with grasscarp (ctenophyringodon idella, KT984759.1), 81 % chinesse minnow (Gobiocypris rarus, EU623080.1), and 81% with fathead minnow (Pimephales promelas ,AF130354.1).
Gene and amino acid Structure vitelogenin
Vitellogenin genes in gouramy successfully amplified and contain 361 basepair nucleotide. Based on alignment to another teleost, this region includesopening reading frame in vitellogenin gene. (Figure. The connection vitellogenin sequence in gourami with anotherfishcan be seen as the distance at the phylogenetic tree ( Figure.2, 3,4) . The vitellogenin sequences in gourami had conserved area with another fish and The striking contrast between conservation of the E3S Web of Conferences 47, 02001 (2018) https://doi.org/10.1051/e3sconf/20184702001 SCiFiMaS 2018 vitelogenin coding sequence and lack thereof in the GAP coding sequence is evidence of differential selective pressure within the gene. This is evident in cases where the identity and similarity of vitelogenin and GAP coding sequences have been compared for mRNAs of different vitelogenin genes within a species.
Phylogenetic analyses
Phylogenetic analyses were performed to establish an evolutionary context for the vitellogenin gene. Genetic distances (measured as substitutions per site) showed moderate low values, and the topology was well supported by strong bootstrap values. As expected, vitellogenin in gouramy was included within a sub-cluster of the carp (ctenopharynodon idella) and minnowwith high bootstrap values ( Figure 5 ). The relationship was generated with CLUSTAL W and the unrooted tree was generated using Treeview version 1.5.2. The scale bar represents the estimated evolutionary distance as 0.1 amino acid substitutions per site.
DISCUSSION
This paper reports for the first time the clone of differing vitelogenin genes from pituitary tissues of gouramy. Comparison the vitelogenin gene structure with previously reported gene structures of other fish species shows a high conservation. The nucleotide sequence identity of vitelogenin mRNA also very similar with another variant vitelogenin, from BLAST result showed was 82% with mud crap ( cirrhinus moliterella, GU324313.1), 81 % with grasscarp (ctenophyringodon idella, KT984759.1), 81 % chinesse minnow (Gobiocypris rarus, EU623080.1), and 81% with fathead minnow (Pimephales promelas , AF130354.1) (Figure 2 ). These results showed that gouramy vitelogenin genes had a high similarity with other teleost. The highest similarity was identified between gouramy and grasscrap (82%). Based on these results we suggested that goramy had structure of vitellogenin gene similar to teleost ( figure 3 ).
The present study is the first to describe the vitelogenin genes in gouramy, providing new information on this gene family in the gouramy. The vitelogenin in gouramy were grouped together with other teleost in the phylogenetic tree, suggesting a common ancestor for both groups of genes. Phylogenetic analysis shows that vitellogenin can be separated into 2 major groups. Subgroup I contains vitelogenin from rockcook and salmon, sub group II fromzebrafish until minnow. (Figure. 
4.1Expression of vitelogenin mRNA gouramy under photoperiods manipulation
In gouramy, relative vitellogenin mRNA expression levels in eight weeks were 0.5-2.35 ( Figure 5 ). The highest vitellogenin mRNA expression (2.35) was observed LP group in eight month significantly different (P<0.05). mRNA expression for 18L:6D group increased with post spawning periods. The vitelogenin mRNA expression for other treatment photoperiods in second weeks, fourth weeks and sixted weeks had non significantly different (P>0.05), but in eighted month long photoperiods (LP) had higher gene vitellogenin than short photoperiods (SP) and control (P<0.05). In this study, changes in, gene expression of vitellogenin in gouramy was analyzed to characterize the role of neuropeptides in the control of reproduction under photoperiods manipulation. This study confirms previous results from fisheries laboratory showing increased in vitelogeningenes levels during photoperiods manipulation in gouramy. In addition, we report for the first time, changes in the gene expression levels of vitellogenin genesin correlation with photoperiods manipulation. Although we are aware that mRNA levels do not always match with protein levels and/or the physiological effects of the protein products, the regulation of mRNA levels provides an indication of the activity of a particular peptide neuronal system.
In this study showed that vitelogenin level increased equivalent with the long photoperiod increased. This is proved that photoperiod exert it role on reproduction through hipotamaus-pituitary-gonad, that integrates and conveys input from external and internal cues to the pituitary organs [4, 5] . Photoperiods regulated melatonin production and melatonin mediated cyclical regulation of GnRH mRNA expression involve the protein kinase C and the extracellular signal-regulated kinase 1 and 2 pathways. Melatonin regulated act through membrane receptors to trigger the protein kinase C pathway and 12-O-tetradecanoyl phorbol-13-acetate (TPA), a modulator of this pathway, has been shown to suppress GnRH gene expression through the promoter (16) . GnRH binds to GnRH receptor and active G protein mediated phosphorilation to protein kinase C and shyntezis Gonadotrophin (GtH-I and GtH-II). GtH-II secreted into blood vessel, to reseptor in theca cell actived G protein and adenilat cyclase to phosphorilation cAMP and activation staR 
